Serum levels of sex hormones and corticosterone throughout 4- and 5-day estrous cycles in Fischer 344 rats and their simulation in ovariectomized females.
Among inbred strains of rats, the Fischer 344 (F344) is commonly used in immunological and behavioral studies. However, little is known about patterns of sex hormones and corticosterone (CORT) secretion throughout the estrous cycle in this strain, which is characterized by a marked CORT response to stress and variable length of cycles. In the current study, using radioimmunoassays, we assessed serum levels of progesterone, estradiol, LH, testosterone, prolactin and CORT, at 1-h intervals throughout the estrous cycle in F344 female rats with 4- and 5-day cycles, as well as in males. Vaginal smears were obtained from 268 females for 15 consecutive days to determine individual length of the estrous cycle and the exact estrous phase upon blood withdrawal, which was conducted once in each rat on the 12th day of smearing. The results indicated that both 4- and 5-day cyclers have two distinct and marked surges of progesterone, one on proestrus day and the other on diestrous-1 day. Testosterone levels in 5-day cyclers peaked on diestrus-3, one day earlier than in 4-day cyclers. Daily peak levels of CORT gradually increased from estrus day to proestrous day, whereas daily nadir levels of CORT remained unchanged. To simulate the natural kinetics of specific sex hormones in ovariectomized females, different doses of estradiol, progesterone, testosterone, prolactin or CORT were injected s.c. or i.p., or 90-day sustained release pellets containing different doses of estradiol or progesterone were implanted. The findings indicated dose- and time-dependent effects, suggesting regimens for modeling the estrous cycle or replacement therapy.